euro area countries. This resulted from three main factors. First, in some countries, capital injections for financial institutions created large fiscal costs. Second, the economic down turn had an immediate impact on tax receipts and unemployment-related spending. Third, discretionary measures adopted to compensate for declining private demand in the economy had an adverse impact on fiscal positions (ECB, 2011) . These costs have a negative impact on financial stability of member countries.
Deterioration of fiscal discipline caused an increase in public debt and deepening in budget deficits of countries. Union counties combating the crisis are trying to catch the sustainable growth by taking extraordinary measures as well as achieving a reliable structure of financial markets by eliminating vulnerabilities in the financial markets. The important point here is that sustainable growth can only be possible by ensuring financial sustainability. Financial sustainability, the balance of a borrower's income and expense in the future will not be realistic to expect a big correction without the condition of the fulfillment of their debt payments (IMF, 2007) .
In the literature, financial sustainability is studied by investigating the stationarity condition of public sector borrowing requirement/GDP, primary surplus/GDP, and public debt/GDP series. A second method tries to examine the financial sustainability by causality analysis between series. In this study, primarily stationary of debt/GDP ratio series will be analyzed. Then the relationship between primary surplus and debt/output ratio will be investigated.
Primary surplus is calculated by subtracting interest payments from the budget balance. As long as the government does not apply extraordinary financing methods, primary surplus shows the part of the budget that controlled by government. Policy makers, who considered debt/output ratio has a certain limit, can render sustainability debt/output ratio through primary surplus. However, this depends on existence of long-run causality relationship between primary surplus and debt/output ratio.
Monetary union countries have undergone a variety of mechanism in order to ensure fiscal sustainability that is deteriorated after the crisis. These mechanisms are the European Stability Mechanism (ESM) and the European Financial Stability Fund (EFSF).
The EFSF was created in response to the unprecedented financial crisis. The financial difficulties faced by Member States could threaten the financial stability of the European Union. Because of this it was crucial to establish the EFSF, as part of a wider safety net in order to provide temporary stability for Member States. The aim of the EFSF is to maintain the financial stability of the Economic and Monetary Union by providing temporary stability in Member States. The EFSF provides financial assistance to Member States, linked to appropriate conditionality. It provides financing by issuing bonds or other debt instruments on the financial markets that are guaranteed by the share holder Member States. These guarantees total €780 billion. EFSF was created as a temporary rescue mechanism. In October 2010, it was decided to create a permanent rescue mechanism, the European Stability Mechanism (ESM). The ESM entered into force on 8 October 2012 (European Council; EFSF).
In the light of the sustained sovereign tensions and the economic and financial difficulties faced by monetary union Member States, policy makers decided that a permanent resolution mechanism that is able to provide financial stability support would be needed when euro area Member States are either threatened with or facing difficulties with respect to their financial instability that would threaten the stability of the European Union. (European Council-EFSF).
The ESM is a permanent international financial institution that gives assistance for preserving the financial stability of the European monetary union by providing temporary stability support to Member States. The Treaty Establishing the European Stability Mechanism was signed on 2nd February 2012, establishing the ESM as an intergovernmental organization under public international law.
Another application that is implemented into force on 13 December 2011 for financial stability is called "six-pack". This package aimed to improve the co-ordination and supervision of the economic policies of the EU. The pack was introduced in order to ensure the financial stability, aimed at more powerful preventive and corrective implementation and through these mechanisms to decrease macroeconomic imbalance and increase competitiveness.
However, South Cyprus (Republic of Cyprus) crisis in 2013 requires questioning the effectiveness of the measures taken towards ensuring financial stability. In other words the measures taken against the crisis are not to overcome the structural problems that caused the crisis. Cyprus Greek Region (South Cyprus) was on the edge of bankruptcy with a high debt ratio as a result of the banking crisis on March 2013. Cyprus Greek region officially admitted to the European Financial Stability Fund (EFSF) previous year to get rid of the unsustainable situation. However, the EU countries lay condition that as a response to the rescue package, the country should put %10 tax on bank deposits available in the country. After the parliament vote against the rescue package because of high tax rates, the country chose to react to the Russian government for debt. On the other hand, ultimately in agreement with the EU for funding were made available. South Cyprus crisis happened after the measures were taken against the crisis. Therefore, shortterm measures can be considered not to solve the structural problems caused the crisis.
The aim of this study is to provide the state of fiscal sustainability in Europe after the crisis. The short-term solutions passed by monetary union countries and national economies not to go to structural changes in their fiscal policies make it necessary to investigate the status of fiscal sustainability. It is obvious that short-term fiscal policy measures in countries of crisis could not be applied in the long-term. In this context, it is important for countries to have fiscal sustainability.
The paper is formed from three sections. First section contains literature survey and second section includes empirical analysis. Third part discusses the results from empirical analysis. Abdullah, Mustafa and Dahalan (2012) used VAR and Multivariate Co-integration methodology for 1970-2009 periods for Malaysia. The data set contains the gross domestic product, government net financial liability, GDP deflator, gross government interest payments, gross government interest receipts, net government interest payments, government total disbursement, government total receipts, short-term nominal interest rate, and long-term nominal interest rate. Authors indicated that fiscal sustainability indicators and Gross domestic product are co-integrated and financial sustainability is sustainable in the long run in Malaysia.
LITERATURE REVIEW
Cipollini and Lo Cascio (2012) estimated the response of primary surplus to debt ratios to GDP to test for debt sustainability in 12 EMU countries (Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain) using a factor model. The results of the analysis suggest that the 12 Euro zone countries as whole are on a sustainable public debt path.
Izák (2009) and Simonescu-Bratu (2013) investigated the effects of the primary balance on the unit costs of debt servicing in 10 post socialist members of the EU (Latvia, Poland, Romania, Slovenia, Slovakia, Bulgaria, the Czech Republic, Estonia, Hungary and Lithuania) with panel data analysis for 1995-2009 periods. According to the results except Poland other countries could stabilize their debt-GDP ratio with running a primary deficit. Haureret et al. (2007) examined the fiscal sustainability in G-7 countries (France, Germany, Italy, United Kingdom, Canada, Japan and United States). According to the results of the analysis using general equilibrium model for the period [2001] [2002] [2003] [2004] [2005] in referred countries, primary surplus/GDP rate needs to be improved up to %4 to ensure fiscal sustainability.
Croce and Ramon (2003) Vincent and the Grenadines and Jamaica). As a method of analysis unit root analysis was applied to the real Public expenditures/GDP, and real public revenues/GDP, and concluded that fiscal sustainability exist in referred countries.
Joseph (2010) in another study has addressed the fiscal sustainability in East Caribbean Countries. The paper analyzed the stationarity of real public revenues and real public expenditures series by unit root test. As a result the study showed that fiscal sustainability did not exist in relevant countries.
Landolfo (2008) analyzed the fiscal sustainability in Euro Area and USA (1977 USA ( -2003 . As a result of the cointegration and unit root tests applied to public debt, primary surplus and interest rates, both Euro Area and USA have the fiscal sustainability. Uctum and Wickens (2000) studied the fiscal sustainability of USA and EU11 countries (Germany, France, United Kingdom, Austria, Denmark, the Netherlands, Spain, Belgium, Italy, Ireland and Portugal) for 1965-1994 periods. The study examined stationarity of public debt stock series by unit root analysis. The results showed that there is not fiscal sustainability in the countries except France, Denmark, the Netherlands and Ireland. Güven and Kalyoncu (2006) searched the fiscal sustainability of 16 EU countries (Germany, Austria, Finland, Ireland, Spain, Switzerland, Malta, Portugal, Greece, Belgium, Denmark, France, Netherlands, United Kingdom, Luxembourg and Hungary). They analyzed the public expenditure co-integration analysis by using public revenue and interest payments in a different period of time for each country for 1968-2001 periods. As a result of the paper, they concluded that fiscal sustainability can be achieved by fiscal policy except for Belgium, Denmark, France, Netherlands, United Kingdom, Luxembourg and Hungary series. Hamilton and Flavin (1986) analyzed the fiscal sustainability of USA for period 1960-1981 by applying unit root test to public debt stock/GDP ratio series. As a result of unit root analysis the series was found to be stationary and there was fiscal sustainability for USA. Wilcox (1989) following the study by Hamilton and Flavin (1986) investigated the fiscal sustainability for USA by unit root analysis. The results showed that there was no fiscal sustainability for USA for the 1960-1984 periods.
DATA AND METHODOLOGY
In empirical analysis, the complementary approach has been used to analyze the sustainability of fiscal policy. The first approach is based on the condition that if the government debt/GDP is stationary, the implication is that fiscal policy is sustainable. Hamilton and Flavin (1986) , Kremer (1996) suggest that to use of unit root tests on debt/GDP.
In our analysis, firstly we tested whether debt/GDP series of EMU 12 countries have unit root. Secondly, in order to determine the affects of primary surplus, the panel cointegration test is used.
Data
This paper investigates the stability of fiscal sustainability in a set of EMU 12 countries by taking a longer-run method. For this aim we use a balanced panel covering EMU 12 (Austria, Belgium, Finland, France, Germany, Luxemburg, Ireland, Portugal, Netherland, Italy, Greece, Spain) over the period 1995-2011. Data on the key variables of interest were sourced from the World Bank's World Development Indicators.
In empirical analyses, we used three variables as annual. As an indicator of fiscal sustainability debt/GDP ratio (de) is used. The primary surplus (pri) discussed as determinant of fiscal sustainability.
Descriptive Statistics
The common methodology starts with a descriptive statistics of these variables for the twelve countries (Table 1) . The econometric methodology consists of three steps. First, panel unit roots tests is applied to the data in order to determine whether the series are stationary. Then the Pedroni (1999) and Kao (1999 Kao ( , 2004 statistics are used to determine the existence of unique cointegration relationships. Finally, the longrun co-integrating equations are estimated with the Error-Correction Mechanism 63 H. Yildiz / SJM 9 (1) (2014) 59 -70 because this methodology allows taking both long and short term coefficients among variables.
Methodology

Panel Unit Root Tests
Several types of panel unit root tests are undertaken in this paper. The Levin, Lin, and Chu (2002) The model is expressed in the following three hypotheses evaluated, under the null hypothesis, there is a unit root:
In model 2, the y it series has an individual-specific mean but does not contain a time trend and in the model 3, the y it series has an individual-specific mean and time trend. Im at al.(2003) , the Fisher-ADF and PP tests allow δ i vary across cross-section, i.e. by allowing heterogeneity. Im et. al. tests the null hypothesis, there is an unit root.
The null hypothesis recommends that non-stationary series in the panel are the series of all cross sections. The model is tested with a restrictive assumption that T should be the same across individuals.
Panel Co-integration Tests
Many of the non-stationary time series macro-economic studies directed attention to the analysis of co-integration. In fact, nonstationary time series, alone, at linear combinations of integrated process create stability. Due to the difference of the series to be non-stationary, relationships between variables, but may occur in the short term, and long-term use of this method has been spreading. Short-term shocks to the variables of their own, but as a partner to express the long-term stochastic trends in the variables will have. Thus, the observed long-term relationship between the variables and the long-term coefficients obtained substituting the error correction model; a dynamic state of equilibrium will be reached.
Two statistics for the existence of co- integrating relationships between the variables are employed, namely those of Pedroni (1999 Pedroni ( , 2000 Pedroni ( , 2004 and Johansen Fisher panel co-integration test developed by Maddala & Wu (1999) . Pedroni (1999 Pedroni ( , 2000 Pedroni ( , 2004 co-integration test is based on the Engle-Granger co-integration test and it develops several within dimension and between dimension tests which have no cointegration as their null hypotheses. (4) where T is the number of observations over time, N denotes the number of individual members in the panel. e it~ N (0,1) error term stability in the event of order I (0) will be. The null hypothesis of this situation, yit and X it are not co-integrated, e it has an unit root, I(1). The slope coefficients b i are also permitted to vary by individual, so that in general the co-integrating vectors may be heterogeneous across members of the panel. (5) Pedroni's analysis of the error term, defined as within the groups and between groups, and argued the seven statistics. Using the residuals that are calculated either of parametric and non-parametric form. The non-parametric panel-t and group-t statistics -the same as conventional PhillipsPerron test-and parametric panel-t and group-t statistics are obtained from the following regressions respectively, calculating equation 1:
The panel -ρ and panel -t statistics are estimated with the long-run variance of η it calculating the following regression:
The initial four statistics are referred to as the within dimension-group statistics (simple panel co-integration tests), and the rest are referred to as between dimension-group statistics. For the first group (withindimension statistics) the null of no cointegration hypothesis; H 0 : γ i = 1 for all i, versus the alternative hypothesis H 1 : γ i = γ 〈1. Thus, the slope coefficient is assumed homogeneous for members of panel. But, for the second group (between-dimension statistics) the null of no co-integration hypothesis H 0 : γ i = 1 for all i, versus the alternative hypothesis H 1 : γ i 〈1 for all i. Thus, the between-dimension-based statistics allow heterogeneity (Pedroni, 1999) . Pedroni (2004) shows that properties of residual-based tests for dynamic panel and allows for the null of no co-integration for dynamic panel in which both the short-run and long-run slope coefficients are permitted to be heterogeneous across individual members of panel. For regressions of the form given in (1), the null hypothesis, Ho : "All of the individuals of the panel are not co-integrated". And allowing the cointegrating vectors may be heterogeneous across members of the panel, the alternative hypothesis should be H 1 : "A significant portion of the individuals are co-integrated".
The Johansen-type panel co-integration test is developed by Maddala and Wu (1999 
Panel Causality Analysis
A panel-based on error correction model (ECM) followed by the two steps of Engle and Granger (1987) is employed to investigate the long-run and short-run dynamic relationships. The first step estimates the long-run parameters in equation (1) in order to obtain the residuals corresponding to the deviation from equilibrium. The second step estimates the parameters related to the short-run adjustment.
Empirical Results
The Granger causality test requires the variables to be stationary. We check their stationarity using common panel unit root tests, Levin, Lin, and Chu (2002), Breitung (2002) , the Im, Pesaran, and Shin (2003) and Fisher-type test by Maddala and Wu (1999) . The panel unit root tests are reported in Table  2 for all countries. 66 H. Yildiz / SJM 9 (1) (2014) The overall analysis of these tests indicates that the debt/GDP, pri are not stationary in levels and integrated of order one [I(1)]. Because of variables are integrated of order one I(1), we test for cointegration using the panel co-integration test developed by Pedroni (1999 Pedroni ( , 2004 and Johansen Fisher panel co-integration test by Maddala-Wu (1999) . These tests allow heterogeneous slope coefficients, fixed effects and individual specific deterministic trends.
As shown in Table 3 , the results of Pedroni's (2004) panel tests indicate that the null of no co-integration can be rejected at the 5% significance level. The results of Johansen's (1988) Fisher panel cointegration test reported in Table 4 , are based on Fisher's tests and support the presence of a co-integrated relationship between variables at the 1% significant level, respectively, indicating that the variables exhibit a co-integration relationship. Thus these variables move together in the long run.
To explore the short-run and long-run dynamics of fiscal sustainability we apply a generalized one-step error-correction model (ECM) in combination with panel data. The resulting equations are used in conjunction with panel Granger causality testing: 67 H. Yildiz / SJM 9 (1) (2014) 59 -70 With regard to table 5, the errorcorrection coefficients (ECT (-1) ) which contains the long-run information are negative sign for each of three methods but only statistically significant for OLS equation. This result shows that the mechanism of from short-run endogenous adjustment to long-run trend doesn't work for fixed and random effect models. For this reason, the system doesn't turn back to its long-run equilibrium. The Wald test of the primary surplus indicated a short-run causal effect running from it to debt/GDP. This result is valid for all models. Our empirical analysis reveals that there are causal relationships between variables in short-run and long-run causality and causality direction runs from primary surplus.
CONCLUSION
As a result of the study, it can be seen that both primary surplus and debt/output series are not stationary. In this context, it can be said that sustainability does not exist for union countries. On the other hand, according to the Panel VECM analysis results, there is not a relationship between series neither in the short or long-run. In this context, policy-makers may provide the fiscal sustainability through primary surplus by fiscal policies.
Union countries were noticed to apply many Short-term policy implementations over their economies in order to eliminate the destructive effects of the European crisis, sustainable growth and well functioning of financial markets. However, financial sustainability is not achieved by short-term policy implementation. On the other hand, it is not possible to maintain the long-term austerity. In this context, European Union countries producing anti-crisis policies will enable to prevent the future crisis by improving financial integration and producing structural policies to ensure financial sustainability.
In our study we examine the existence of financial sustainability in EMU 12 countries. In the next stage, we tested determinates of fiscal sustainability. We analyzed the relationship between debt/GDP and primary surplus for panel causality covering EMU 12 (1995-2011) using annual data.
The result on the panel co-integration tests, Pedroni (1999) and Fisher-type cointegration test by Maddala and Wu (1999) revealed that the variables are co-integrated which means statistical significance long-run relationship among the variables. The direction of relation is that primary surplus causes financial sustainability. According the panel VECM results, the direction of causality exists in the short run for all models and long-run relation is valid in Panel OLS. These findings support significant directional causality between variables. 68 H. Yildiz / SJM 9 (1) (2014) 59 -70 
